Resolution limit of serial sections for 3D reconstruction of tubular cristae in rat liver mitochondria.
Following stereo, high resolution scanning electron microscopy (HRSEM) of various rat tissue mitochondria prepared by mild glutaraldehyde fixation followed by freeze cleavage and extraction of the cytosol (Lea and Hollenberg, 1989a), a new model for the ultrastructure of mitochondrial cristae has been developed (Lea and Hollenberg, 1989b). The cristae mitochondriales, previously considered in most cells to have a shelf like structure, were found in many cell types including hepatocytes by HRSEM to be tubes which spanned the mitochondrial matrix and were continuous with the inner mitochondrial membrane at both ends. Despite computer aided, serial, reconstruction of serial thin sections examined in the transmission electron microscope (TEM), tubular cristae in mitochondria have not been resolved entirely, even though circular cross sectional profiles of cristae have been observed in the TEM. The current study was undertaken to probe this deficiency and to understand its cause. In this study, the problems of inherent contrast and resolution loss in the digitized image have been reduced by using a computer based, background, extraction process analogous in the computer to the chemical cytosol extraction process used for HRSEM (Lea and Hollenberg, 1988; Hollenberg et al., 1989). Despite the use of this membrane enhancement algorithm, it was still not possible to reconstruct entire tubular cristae, as observed by HRSEM, even when the micrograph negatives were digitized and reprocessed (Lea and Hollenberg, 1989b). A comparison of serial section thickness deduced from the diffraction colour of the respective section (60 nm) to the measured diameter of tubular cristae profiles (30 nm), with membrane thickness of 10 nm, suggested that this size disparity is responsible for the apparent loss of resolution.(ABSTRACT TRUNCATED AT 250 WORDS)